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Sir. 

Tliis i.s an appeal from an Office Action dated July 1 1, 2007, in which ciaims 1 , 5- 
9, 11. 12, 16, 18-20. 22, 23, 28, 31, 32, 36-38, 41, 42. 45. 57. 60, 61. 64, 65, 69-71. Ind 
74 were finally rejected. 



REAL PARTY IN INTERKST 

Broadcom Corporation, a corporation organized under the laws of the state of 
California, and having a place of business at 5300 Califorma Avenue, Irvine, California 
92617, has acquired the entire right, title and interest in and to the invention, the 
application, and any and all patents to be obtained therefor, as set forth in the Assignment 
recorded at Reel 0: 1 679, Frame 0588 in the PTO assignment seaTx;h room. 
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RELATED APPEALS AND INTERFERENCES 

There currently are no appeals pending regarding related applications. 

STATUS OP THE CLAIMS 

Claims 1, 5-9, 11, 12, 16, 18-20, 22, 23, 28. 31, 32, 36-38,41, 42, 45, 57, 60, 61, 64, 
65, 69-71, and 74 are pending in the present application. Pending claims 1, 5-9, 11, 12, 
16, 18-20. 22, 23, 28. 31, 32. 36-38. 41, 42, 45, 57, 60, 61. 64, 65. 69-71, 'and 74 stand 
rejected and are the subject of this appeal. 

STATUS OF THE AMENDMENTS 

None. 



SUMMARY OF CLAIMED SUBJECT MATTER 

Claim 1 is directed to a method for high-speed transmission of information data 
on an optical channel. Pursuant to said mcdiod, information is encoded via a trellis 
encoder to produce digital multilevel symbols. The digital multilevel symbols arc 
equalized to compensate for characteristics of the optical channel. Said equalizing 
comprises preceding the digital multilevel symbols using a Tomlinson-Harashima 
precodcr. The digital multilevel symbols are converted into analog multile\'el signals, 
and the analog multilevel signals are transmitted over the optical channel. 

The invention of claim 1 is illustratively described in the Specification of the 
present application at, for example, page 5, line 32 - page 7, line 31, referring to Figure 
3. Figure 3 is a block diagram illustrating the fiber optic transmitter 200 of Figure 2 
aecordmg to an embodiment of the current invention.' Transmitter 200 includes a trellis 
encoder 303 that encodes information to produce digital multilevel sjinbols.-^ Tomlinson 



' Specification, page 5, lines 32-33. 
Specification, page 5, lines 34 - page 6, line 10. 
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precoder 31 1 equalizes ihe digital multilevel symbols to compensate for characteristics of 
the optical channel.^ Said equalizing comprises precoding the digital multileveJ symbols 
using a Tomlinson-Harashima precoder.^ Digital-to-analog (D/A) convcrte. 209 converts 
the digital multilevel symbols into analog, multilevel signals.^ Laser 211 transmits the 
analog multilevel signals over the optical channel.<^ The invention of claim I is also 
described in other parts of the application, such as in the Summary of the Invention 
section. 

Claims 5-9 are dependent upon claim 1. 

Claim 11 is directed to a method for high speed transmission on an optical 
channel. Pursuant to said method, information is accepted from a plurality of sources. 
The information is encoded via a plurality of trellis encoders to produce a plurality of 
digital multilevel symbols. The plurality of digital multilevel symbols are equalized to 
compensate for characteristics of the optical channel, said equalizing comprising 
precoding the digital multilevel symbols using a Tomlinson-Harashima precoder. The 
plurality of digital muhilevel symbols are converted mto a plurality of analog multilevel 
signals. The analog multilevel signals are transmitted by time division multiplexing the 
plurality of analog multilevel signals onto an optical channel. 

The invention of claim 1 1 is illustratively described in the Specification of the 
present application at, for example, page 5. line 32 - page 7, line 31, referring to Figure 
3. Figure 3 is a block diagram illustrating the fiber optic transmitter 200 of Figure 2 
according to an embodiment of the current invention.' Figure 2 shows the ti^Uis encoder 
201 accepting data fi-om a plurality of sources. Transmitter 200 includes a trellis encoder 
303 that encodes information to produce digital multilevel symbols.* Tomlinson 
precoder 31 1 equaUzes the digital multilevel symbols to compensate for characteristics of 
the optical channel." Said equalizing composes precoding the digital multilevel symbols 



Specification, page 6, lines 11-18. 
^ Specification, page 7, lines 15-25. 
^ Specification, page 7, lines 26-28. 
^ Specincation, page 4, lines 14-15. 

Specification, page 5, lines 32-33. 
* Specification, page 5, lines 34 - page 6, line 10. 

Specification, page 6, lines 1 1-18. 
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using a Tomlinson-Harashima precoder."^ Digital-to-analog (D/A) converter 209 
converts the digital multilevel symbols into analog multilevel signals." Laser 211 
transmits the analog multilevel signals over the optical charmel.'^ Page 5, lines 23-29, 
explains that the trellis encoder, equalizer, etc., may be replicated multiple times and the 
signals time multiplexed from such parallel components in order to couple them in and 
out ofa single fiber channel. The invention of claim 11 is also described in other parts of 
the application, such as in the Summary of the Invention section. 

Claims 12, 16, 18-20, 22 and 23 are dependent upon claim 11. 
Claim 28 is directed to a method of signaling over an optical channel. Puniuant to 
said method, data is accepted from a source and the data is trellis encoded. The data is 
equalized, said equalizing comprising preceding the data using a Tomlinson-Harashima 
precoder. The equalized encoded data is coupled into an optical channel and the data is 
conveyed over the optical channel. Data is accepted from the optical channel and 
decoded. The decoded data is provided to an interface. 

The invention of claim 28 is illustratively described in the Specification of the 
present application at, for example, page 3, line 29 - page 7, line 31, referring to Figures 
2 and 3. Figure 2 is a block diagram of an optical communication system according to an 
embodiment of the mvcntion.'^ Figure 3 is a block diagram illustrating the fiber optic 
transmitter 200 of Figure 2 according to an embodiment of the current invention.'^ 
Transmitter 200 includes a trellis encoder 201 that encodes information to produce digital 
multilevel symbols. Equalizer 207 equalizes the digital multilevel symbols to 
compensate for characteristics of the optical channel.'^ Said equalizing comprises 
preceding the digital multilevel symbols using a Tomlinson-Harashima precoder. ' ' Laser 
211 transmits the analog multilevel signals over the optical channel."' TrelUs decoder 



Specification, page 7, lines 15-25. 
12 ^P^'fi'^^t'O". page 7, lines 26-28. 
^ Specification, page 4, lines 14-15. 

Specification, page 3, lines 29-30. 

Specification, page 5» lines 32-33. 

Specification, page 3, lines 31-34. 

Specification, page 4, lines 5-6. 
^ Specification, page 1, lines 15-25. 

Specification, page 4, lines 14-15. 
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219 decodes data accepted from the optical channel.'^ The data output of the PCS 221 is 
provided to a user mterface.^" The invention of claim 28 is also described in other parts 
of the application, such as in the Summary of the Invention section. 
Claim 31 is dependent upon claim 28. 

Cla^m 32 is directed to an apparatus for transmitting information on an optical 
channel. The apparatus includes a trellis encoder, an equalizer, a digital-to-analog 
converter, and an analog-signal-to-optical converter. The trellis encoder accepts digital 
information and produces digital multilevel signals. The equalizer accepts the digital 
multilevel signals and produces equalized digital multilevel signals. The equalizer 
comprises a Tomlinson-Harashima precoder. The digital-io-analog convetter accepts the 
equalized digital multilevel signals and produces analog multilevel signals. The analog- 
signal -to- optica! converter converts the analog signal to an optical signal for coupling 
into an optical channel. 

The invention of claim 32 is illustratively described in the Specification of the 
present apphcat,on at, for example, page 5. line 32 - page 7, line 31, referring to Figure 
3. Figure 3 is a block diagram illustrating the fiber optic transmitter 200 of Figure 2 
according to embodiment of tlie cuirem invention.^' Transmitter 200 includes a trellis 
encoder 303 that encodes infonnation to produce digital multilevel symbols/'^ 
Tomlinson precoder 31 1 equalizes the digital multilevel symbols to compensate for 
characlerisrics of the optical channel." Said equalizing comprises preceding the digital 
multilevel symbols using a Tomlinson-Harashima prccoder.^" Digital^to-analog (D/A) 
converter 209 converts the digital multilevel symbols into analog multilevel signals.^^ 
Laser 211 transmits the analog multilevel signals over the optical channel.'* The 
invention of claim 32 is also described in other parts of the application, such as in the 
Summary of the Invention section. 

Claims 36 and 37 are dependent upon claim 32. 



Specification, page 4. lines 25-26. 
^ Specification, page 4, lines 29-30. 
^1 Specification, page 5, lines 32-33. 
-- Specification, page 5, lines 34 - page 6, line 10. 
Specification, page 6, lines 11-18. 
Specification, page 7, lines 15-25. 
Specification, page 7, lines 26-28. 
Specification, page 4, lines 14-15. 



25 
26 
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Claim 38 is directed to an apparatus for concurrently transmitting . plurality of 
data signals over an optical channel. The apparatus includes a plurality of treUis 
encoders, a plurality of equalize, a converter, and an optical source. The plurality of 
trelhs encoders accept a plurality of data signals and produce a plurality of digital 
multilevel signals. The plurality of equalizers accept the plurality of digital multilevel 
s.gnals and produce a plurality of equalized digital multilevel sisals. Each equalizer 
compnscs a Tomhnson-Harashima precoder. The converter accepts the p.urahtv of 
equah.ed digital multilevel sigtoals and produces a plurality of analog multnevel sigiials 
The optical source receives the plurality of analog multilevel signals and produces a light 
output proportional to the Icvd of successive analog multilevel signals for dnving an 
optical channel. 

The invention of claim 38 is illusa^tively described in the Specification of the 
present application at, for example, page 5, line 32 - page 7, hne 31, referring to Figure 
3. Figure 3 is a block diagram illustrating the fiber optic transmitter 200 of Figure 2 
according to an embodiment of the current invention." Figure 2 shows the trellis 
encoder 201 accepting data from a plurality of sources. Transmitter 20O includes a trellis 
encoder 303 that encodes information to pix^duce digital multilevel symbols 
Tomlin.on precoder 311 equalizes the digital multilevel symbols to compensate for 
charactenstics of the optical channel.- Said equahzing comprises precoding the digital 
multilevel ..ymbols using a Tomlinson-Harashima precoder.^o Digital-to-analog (D/A) 
converter 209 converts ihe digital multilevel symbols mto analog multilevel signals.- 
La^er 2 1 1 receive., the plurality of analog multUcvel signals and produces a light output 
proportional to the level of successive analog multilevel signals for driving an optical 
channel.- Page 5, lines 23-29, explains that the .rollis encoder, equalizer, etc., may be 
rephcated multiple times and the signals time multiplexed from such pamllel components 
m order to couple them in and out of a single fiber channel. The invention of claim 38 is 



" Specification, page 5. lines 32-33. 
Specification, page 5, lines 34 - page 6. line 10. 
Specification, page 6, lines 1 1-18. 
Specification, page 7, lines 15-25. 
Specification, page 7, lines 26-28. 
Specification, page 4, lines 14-23. 
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also described in othe. parts of the application, such as in the Summaiy of the Invention 
section. 

Claim 41 is dependent upon claim 38. 

Claim 42 is directed to an apparatus for concurrently transmitting a plurality of 
data s,gr.als over an optical channel. TTie appa^tus includes a plurality of trdhs 
encoders, a plurahty of equalizers, a digital-to-analog converter, and an optical soui.e 
Ihe pluruljty of trellis encoders accept a plurality of data signals and produce a pluraHty 
of digital multilevel signals. The plurality of equalizers accept the plurality of digital 
muhilevel signals and produce a plurality of equalized digital multilevel signals Each 
equalizer con,pnses a Toinlinson-Hara.hima precoder. The digital-to-analog convener 
sequentially acccT>.s the plurality of equalized digital muMlevei signals and produces a 
plurality of sequential analog multilevel signals. The optical source receives the plurality 
of analog multilevel signals for driving an optical channel. 

The invention of claim 42 is illustratively described in the Specification of the 
present apphcation at, for example, page 5, line 32 - page 7, line 31, refeiring to Figure 
3. Figure 3 ,s a block diagram illustrating the fiber optic transmitter 200 of Figure o 
according to an embodiment of the current invention.'^ Figure 2 shows the^'treUis 
encoder 201 accepting data from a plurality of sources. Transmitter 200 includes a trellis 
encoder 303 that encodes information to produce digital multilevel s>'mbols-*'' 
Tomlinson precoder 311 equalizes the digital multilevel symbol.s to compensate for 
characteristics of the optical chamiel.^^ Said equalizing comprises preceding the digital 
multilevel symbols using a Tomlinson-Harashima precoder.^* DigitaMo-aualog (D/A) 
converter 209 sequontially accepts the plurality of equalized digital multilevel signals and 
produ.cs a piuraliiy of sequential analog multilevel signals.^^ Laser 211 receives the 
plurahty of analog mullilevel signals for driving an optical channel.^'^^ Page 5, hnes >3- 
29, explains that the trelii.. encoder, equalizer, etc.. maybe replicated multiple times ^d 
the signals time multiplexed from such parallel components in order to couple them m 

Specification, page 5, lines 32-33. 
Specification, page 5, lines 34 -page 6, line 10. 
Specification, page 6, lines 11-18. 
Specification, page 7, lines 15-25. 

38 f P^<^i^'=ai:»"= page 7, line. 26-28 and page A, lines 24-2S 
bpecitication, page 4, lines 14-23. 
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and out of a single fiber chaxu^el. Th, invention of clain, 42 i. aJso described in other 
pans of the apph-cation, such as in the Smnn^ao' of the Invention section. 
C. laim 45 is dependent upon claim 42. 

Claim 57 is directed to a method of signaling over an optical channel. Pursuant to 
sa,d n^ethod, data accepted front a source and the data is multilevel modulated The 
data IS equahzcd, said equalizing comprismg preceding the data using a Tomlinson- 
tashima precoder. The equalized encoded data is coupled into an optical channel and 
the data is conveyed over the optical channel. Data is accepted from the optical channel 
and decoded. Tlie decoded data is provided to an interface. 

The invention of claim 57 is illustratively descnbed in the Specification of the 
present application at, for example, page 3, line 29 - page 7, line 31. refemng to Figures 
2 and 3. Figure 2 is a block diagrani of an optical commimication system according to an 
embodiment of the invention.- Figure 3 is a block diagram illustrating the fiber optic 
transmitter 200 of Figure 2 according to an embodiment of the current invention^ 
Iransmitter 200 includes a trellis encoder 201 that multilevel modulates received data to 
produce digital multilevel symbols.- Equalizer 207 equalizes the digital multilevel 
symbols to compensate for characteristics of the optical ehaimel.« Said equahVmo 
composes precoding the digital multilevel symbols using a Tomlinson-HarashimI 
precoder.- Laser 211 transmits the analog multilevel signals over the optical channel ^ 
Trellis decoder 21 9 decodes data accepted fK,m the optical channel.- The data output of 
the PCS 221 is provided to a u..er interface.^ The invention of claim 57 is also descnbed 
m other parts of the application, such as in the Summary of the Invention section. 
Claim 60 is dependent upon claim 57, 

Claim 57 is directed to a method of signaling over an optical chamiel. Pursuant lo 
said method, data is accepted from a source and the data is multilevel modulated. The 
data IS equalized, said e quaUzing comprising precoding the data u.sing a Tomlinson- 

^ Specification, page 3, lines 29-30. 

Specification, page 5, lines 32-33. 
^^ Specification, page 3, lines 3 1 -34. 

Specification, page 4, lines 5-6. 
^ Specification, page 7, lines 15-25. 

Specification, page 4, lines 14-15. 
46 ^P^'^KI'^^^on, page 4, lines 25-26. 
Specification, page 4, lines 29-30. 



42 
44 
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Haxash^a precoder. n^e equalized encoded data is coupled into an optical channel and 
the data is conveyed over the optical channel. Data is accepted from the optical cham.el 
converted to digital data, and decoded. The decoded data is pro^dded to an interface 

The invention of claim 61 is illustratively described in the Specification of the 
present application at, for example, page 3. line 29 - page 7, line 3 1 , referring to Figures 
2 and 3. Ftgure 2 is a block diagram of an optical communication system according to an 
embodm^ent of the invention - Figure 3 . a block diagram illustrating the fiber optic 
transmuter 200 of Figure 2 according to an embodiment of the current mvention^* 
Transmitter 200 mcludes a trellis encoder 201 that multilevel modulates received data to 
produce dig,-tal multilevel symbcls.^^ Equalizer 207 equalizes the digital multilevel 
symbols to compensate for characteristics of the optical channel.^" Said equalizing 
comprises^ precoding the digital multilevel symbols using a Tomlinson-Harashima 
precoder." Laser 21 1 transmits the analog multilevel signals over the optical channel " 
Analog-to-digital converter 217 converts data accepted from the optical chamiel to digital 
data.^^ Trellis decoder 219 decodes the digital data.^^* The data output of the PCS 221 is 
provided to a user interface.'^^ The invention of claim 61 is also described ,n other parts 
of the application, such as in the Summary of the Invention section. 
Claim 64 is dependent upon claim 61. 

Claim 65 is directed to an apparatus for transmitting infonnation on an optical 
channel. The apparahis includes a modulator, an equalizer, a digital-to-analog converter, 
and an analog-sigual-to-optical converter. The modulator accepts digital information anj 
produces digital signals. The equalizer accepts the digital signals and produces equahzed 
digital signals. The equalizer comprises a Tomhnsoa-Harashima precoder. The digital- 
to-analog convener accepts the equalised digital signals and produces analog signals. 



^ Specification, page 3, lines 29 30. 
49 Speciflcaiion, page 5, lines 32-33. 

Specification, page 3, lines 31-34. 

Specification, page 4, lines 5-6. 

Specification, page 7, lines 15-25. 

Specification, page 4. lines 14-15. 
^ Specification, page 4, lines 22-26. 

Specification, page 4, lines 26-27. 
' Specification, page 4, lines 29-30. 
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The analog,slgnal-to-optical converter converts the analog signal to an optical signal for 
coupling into an optical channel. 

The invention of claim 65 is illustratively described in the Specification of the 
present application at, for example, page 5, line 32 - page 7, line 31, referring to Figure 
3. Figure 3 is a block diagram illustrating the fiber optic transmitter 200 of Figure 2 
according to an embodiment of the current invention.'<^ Transmitter 200 includes a trelhs 
encoder 303 that accepts digital infoimation and produces digital signals.^' Tomlinson 
precoder 311 equalizes the digital signals to compensate for characteristics of the optical 
channel;^ Said equalizing comprises preceding the digital signals using a Tomlinson- 
Harashima precoder.^' Dig,tal-to-anaJog (D/A) convetter 209 converts the digital signals 
into analog signals.^" Laser 21 1 transmits the analog signals over the optical channel.^' 
The invention of claim 65 is also described m other parts of the application, such as m the 
Summary of the Invention section. 

Claims 69 and 70 are dependent upon claim 65. 

Claim 71 is directed to an apparatus for concurrently transmitting a plurality of 
data signals over an optical channel. The apparatus includes a plurality of modulators, a 
plurality of equalizers, a converter, and an optical source. The plurality of modulators 
accept a plurality of data signals and produce a plurality of digital signals. The plurality 
of equalizers accept the plurality of digital signals and produce a plurality of equalized 
digital signals. Each equalizer comprises a Tomlinson-Harashima precoder. The 
converter accepts the plurality of equalized digital signals and produces a plurality of 
analog signals. The optical source receives the plurality of analog signals and produces a 
light output proportional to the level of successive analog signals for driving an optical 
channel. 

The invention of claim 71 is illustratively described in the Specification of the 
present application at, for example, page 5, line 32 - page 7, line 31, referring to Figure 
3. Figure 3 is a block diagram illustrating the fiber optic transmitter 200 of Fi'gure 2 



Specification, page 5, lines 32-33. 



Specification, page 5, lines 34 - page 6, line 10, 
59 ?P^'fic^tion, page 6, lines 1 1-lS, 

60 
61 



Specification, page 7, lines 15-25. 
Specification, page 7, lines 26-28. 



Spec! fication, page 4, lines 14-15. 
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according to an embodiment of the current invention.^^ Figure 2 shows the trellis 
encoder 201 accepting data from a plurality of sources. Trellis encoder 303 produces 
digital signals.*^-' Tomlinson precoder 3 1 1 equati.es the digital signals to compensate for 
characteristics of the optical channel." Said equalizing comprises precoding the digital 
signals using a TomHnson-Harashima precoder.^^ Digital-to-analog (D/A) converter ^09 
converts tl.e digital multilevel signals into analog multilevel signals.<^^ Laser 21 1 receives 
the plurality of ^alog signals and produces a light output proportional to the level of 
successive analog signals for driving an optical channel.^^ Page 5, lines 23-29. explains 
that the trellis encoder, equalizer, etc., may be rephcated multiple times and the signals 
tune multiplexed from such parallel components m order to couple them in and out of a 
smgle fiber channel. The invention of claim 71 is also described in other parts of the 
apphcation, such as in the Summary of the Invention section. 
Claim 74 is dependent upon claim 71 . 



GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

r. Ctos 1, 6-9, 1 1, 12, 18-20, 22. 23. 28. 32. 37, 38. 42, 57, 61, 65, 70 and 
71 stand rejected under 35 U.S.C. § 103(a) as being unaptentable over Ling Onteniational 
Application No. WO/9S/39871 ), in view of any/all of Ungetboeck ("Channel coding wiih 
mulUlevel/phase signals"). Lee C'ConvoIutional Coding: Fundamentals and 
Applications"), and Schlegl ("Trellis Coding") and further in view of Uyematsu et al. 
CTrellis coded modulation for multilevel photon communication systems"), and Wmters 
et al. ("Reducing die effects of transmission impairments in digital fiber optic systems"). 



Specification, page 5, lines 32-33. 
^ Specification, page 5, Hnes 34 - page 6, line 10. 
^_ Specification, page 6, lines 11 -18. 
^ Specification, page 7, lines 15-25. 

Specification, page 7, lines 26-28. 

Specification, page 4, lines 14-23. 

11 
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RECEIVED 

CENTRAL RAX CENTER 

ARGUMENT MAY 1 2 2008 



ii„«..K . , § o^**" Ling in view of anv/all of 



In the Office Action of February 1, 2007. claims 1, 6-9, 11-12, 18-20 22-23 28 
32, 37-38. 42, 57. 61, 65 and 70-71 were rgected under 35 U.S.C. § 103(a) as being 
unpatentable over Ling (Inlemational Application No. WO/98/39871), view of any/all 
Of Ungcbocck C'Channcl coding with multilevel/phase signals"), Lee ("Convolutiona. 
Codmg: Fundan^entals and Applications"), and Schlegf CTrellis Coding") and fimher in 
v,ew of Uyeniatsu e, at. C'Trellis coded modulation for multilevel photon communication 
systems"), and Winters ct al. ("Reducing the effects of tr^snriss.on impairments in 
digital fiber optic systems"). 35 U.S.C. 103(a) states; 

ISfn ""Z "'''■v I "^^""^ ^'^^"S^ i"v^ntion is not identically 
disclosed or descnbed as set forth in section 102 of this title Vl^^ 

art are such that the subject matter 2s a whole would have been obvious at 
he t,mc the invention was made to a pei^on having ordinary skilJin ^ art 
to which said subject matter pertains. -iry sk,u in tftc art 

The Supreme Court in Graham v. John Deere, 383 U.S. 1, 148 USPQ 459 (1966), laid 
out the standard of patentability to be applied in obviousness rejections. Stating: 

Under § 103 the scope and content of the prior art are to be determined- 
d>fterences between the prior art and the claims at issue ^Tbc 
ascertained; and the level of ordinary skill in the pertinent aitl^LoLd 
Against this background, the obviousness or nonobviousness of the subject 
matter is determined. suoject 

Claun 1 is directed to a method for high-speed tran.>mission of information data 
on an opucal cha,uiel. The method includes "equalizing the digital multilevel symbols to 
compensate for characteristics of the optical channel, said equalising compnsing 
precodmg the digital multilevel symbols using a Tomlinson-Harashima precoder 
convening the digital mumievel s>anbols Into analog multilevel signals; and tt^smiltina 
the analog muitilevol ..ignals over the optical channel." Tlius clann 1 indudel 
perform.no Tom.inson-Harashmia pi^coding m an optical transmission system 
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Appellant submits that this is not taught or suggested by the cited art. The only cted art 
that teaches Tomlinson-Harashima preceding is Ling, which is not directed to an optical 
transmisston system. The only transmission medium refcxred to in Ling is copper (see 
page 4, last par^aph). On page 3 of the final Office Action, the Examiner 
aclaiowledges that the system of Ling in view of any/all of Ungerboeck. Lee and Schlegl 
and further m .iew of Uycmatsu, fails to disclose "equalizing the digital multilevel 
symbols to compensate for characteristics of the optical channel." The Examiner goes on 
to assert ll.at equalizing digital multilevel symbols to compensate for characteristics of 
the optical chamiel is obvious because "performing equalization in optical systems is 
well-know^ in the art, as shown by Wmters.'- However, Wmtet. does not teach 
perfonnmg Tomlinson-Harashima precoding. Appellant submits that it would not have 
been obvious to one of ordinary skiU in the art at the time that the invention was made to 
implement Tomlinson-Har^hima precoding in an optical transmission system because 
optical transmission systems have different channel characteristics and present different 
challenges than copper cabling transmission systems. In the Office Action, the Hxaminer 
argues that it would be obvious to perform trellis coded modulation (TCM) in an optical 
transmission system, but fails to argue that it would be obvious to use Tomlinson- 
Harashima precoding in an optical transmission system. Appellant submits that U would 
not have been obvious to one of ordinary skill in the art at the time that the invention was 
made to .mplement Tomlinson-Harashima precoding in an optical transmission system 
for the reasons sot forth above. The Examiner does not provide any motivation to apply 
the Tomhnson-Harashima precoding of Ling to an optical commumcation system 
Appellant submits that there is no suggestion to combine the Tomlinson-Harashima 
equahzafon on the transmit side of Ling with Uycmatsu's trclhs coding for optical 
systems. ' To support the conclusion Aat the claimed invention is directed to obvious 
subject matter, either the references must expressly or impliedly ^ggest the cimmcd 
mvcnf on or the examiner must present a convincing line of reasomng as to why the 
artisan would have found the claimed invention to have been obvious in light of the 
teachings of the references.''^' Appellant submits that there is no suggestion in either 
l^Li-3^a^oMWs (nor in Ungerboeck. Lee or Schlegl) to apply Line's 

Final Office Action, dated July 11, 2007, page 4 
Ex Pane Clapp, 7.27 USPQ 972, 973 (Bd. Pat. App. & Inter. 1985). 
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Tomlinson-Harashima preceding to an optical system. Therefore. Appelant .ubm:ts that 
claim 1 , and claims 5-9 depending therefrom, are allowable over the cited art. 

In Graham v. John Deere, the Supreme Court held n.gard,og obviousness 
mqumes that "Such secondary considerations as coi^ercial success, long fell but 
unsolved needs, failure of others, etc., might be utilized to give light to the circumstances 
surroundmg the origin of the subject matter sought to be patented."^^ The problem of 
mtcrsymbol interference represents a long-felt need in the art of optical transxniss.on 
systems, as evidenced by the Examiner's acknowledgement on page 10 of the final Office 
Action that "both (optical transmission systems and copper cabling transmission systems) 
arc subject to the problem of inier^ymbol interference." The present invention's use of 
Tomlinson-Harashima prt;coding to compensate for characteristics of the optical channel 
represents a solution to this long-felt need. Yet the Examiner, who has clearly done 
extensive searching,- has failed to uncover a smgle instance of this solution for optical 
transmission systems. This long-felt but unsolved need is further evidence that the 
invention claimed in claim 1 is not obvious. 

Independent claims U, 23, 28, 32. 38, 42, 57, 61, 65 and 71 contain limitations 
similar to hmitations contahieU in claim 1 and were rejected on grounds similar to those 
used to reject claim J. Appellant submits that claims 1 1, 23, 28. 32, 38, 42, 57, 61, 65 
and 71, and all claims depending therefrom, are allowable over the cited art for the 
reasons set forth above with respect to claim 1 . 

In view of the foregoing amendments. Appellant respectfully requests allowance 
of clam.s 1. 5-9. 11. 12, 16, 18-20. 22, 23. 28, 31, 32, 36-38. 41, 42, 45, 57, 60. 61. 64, 
65, 69-71 and 74. 



II. Conclusion 



For at least the foregoing reasons. Appellant submits that claims 1, 5-9, 11,12. 
16, 18-20, 22. 23, 28. 31. 32, 36^38, 41, 42, 45, 57. 60, 61. 64, 65, 69-71 ai»d U are not 
obviou.. in view of the cited ait. Reversal of the Examiner's rejection and issuance of a 
patent on the application aic therefore requested. 



Graham v. John Deere, 383 U.S. 1, 148 USPQ 459 (1966) 
'reic^^^Z^^'''' °' ''^'^''''^ P^P'^^ P^'-^"* publication m 
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RECEIVED 

CENTRAL FAX CENTER 



■n,e Commissioner is hereby authorized to charge $510 (to cover the Bnef oT ^ ^ ^^^^ 
Appeal Fee) and any additional fees or credit any oveq^ajment to the deposh account of 
McAndrews, Held & Malloy, Account No. 13-001 7. 



Dated: May 12, 2003 



Respectfully submitted. 




Registration No. 44,401 
Attorney for appellant 




McANDREWS, HELD & MALLOY, LTD 
500 West Madison Street, 34th Floor ' 
Chicago, IL G066I 
Telephone: (312)775-8000 
Facsimile; (312) 775-81 00 



15 



PAGE 21/30 ' RCVD AT S/12/2008 8:O8:0t PM [Eastern Daylight rime} * SVR:USPT0{FXRF«3 ' ^ 



FROM McANDREWS, HELD, & MALLOY 



(MON) 5. 12' 08 1 9: 12/ST. 19: 07/NO. 4861050452 P 22 



RECEIVED 

CENTRAL FAX CENTER 

APPENDTX 

MAY 1 2 2008 

(37C.F.RJ 1.192(c)(9)) 
The following claims are involved in this appeal: 

1. - "method for high-speed transmission ofmfottnation data on aia optical 
channel, the method comprising: 

encodiiig information via a tiellis encoder to produce digital multilevel sjonbols; 

cqualizmg the digital multilevel symbols to compensate for characteristics of tLe 
optical channel, said equaUzing comprising precoding the digital mulUlevel symbols 
using a Tomhnson-Harashima precoder; 

converting the digital multilevel symbols into analog multilevel signals; and 

transmitting the analog multilevel signals over the optical channel. 

5. The method of claim 1 wherein equalizing the digital multilevel symbols 
comprises precoding the digital multilevel symbols usmg a dynamic limiting precoder. 

6. The method of claim 1 wherein the information that is encoded comprises 
input bits and wherein encoding the information includes mapping the input bits mlo 
digital multilevel symbols. 

7. The method of claim 1 wherein transmitting the analog multilevel signals 
over an optical channel comprises modulating the mtensity of a light source according to 
the level ofthc analog multilevel signals. 

8. The method of claim 1 wherein transmitting the analog multilevel signals 
over an optical chamiel comprises modulating laser intensity according to the level ofthc 
analog multilevel signals. 

9. A method as in claim 1 wherein equalizing the digital muJtilevel sy-mbols 

to compensate for Ihe laser and channel-characteristics comprises: 
characterizing the chamiel; and 
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applymg an inverse characterization of the channel to the digital muhilevel 
symbols. 

11. A method for high speed transmission on an optical channel, the method 
Comprising; 

accepting information from a plurality of sources; 

encoding the information via a plurality of trellis encoders to produce a plurality 
of digital multilevel symbols; 

equalizing the pluiahty of digital multilevel symbols to compensate for 
characteristic, of the optical channel, said equalizing comprising precoding the digital 
multilevel symbols using a Tomlinson-Harashima precoder; 

convertmg the plurality of digital multilevel symbols into a pluraHty of analog 
multilevel signals; and 

transniittmg the analog multilevel signals by time division multiplexing the 
plurality of analog multilevel signals onto an optical channel. 

12. A method as in claim 11 wherein the accepted information comprises 
input bits and wherein encoding the information comprises: 
mapping the input bits into digital multilevel symbols . 

16. The method of claim 11 wherein equalizing the digital multilevel symbols 
comprises precoding the digital multilevel symbols using a dynamic limiting precoder. 

1 8. ihe method of claim 1 1 wherein transmitting the analog multilevel signals 
over an optical channel comprises modulating the intensity of a light source accordmg to 
the level of the analog multilevel signals. 

19. The method of claim 1 1 wherein transmitting the analog multilevel signals 
over an oprical channel comprises modulating laser intensity according to the level of the 
analog multilevel signals. 
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20. A method as in claim 1 1 wherein equalising the digital multilevel symbols 
to compensate for the laser and channel characteristics comprises: 
characterizing the channel; and 

using an inverse characterization of the chamiel to modify the digital multilevel 
symbols. 

22. The method of claim 11 wherein converting the plurality of digital 
multilevel symbols into a plurality of analog multilevel signals comprises: 

accepting the plurality of multilevel symbols successively into a single analog to 
digital converter; and 

successively converting the plurality of symbols into analog multilevel signals. 

23. The method of claim 11 wherein converting the plurality of digital 
multilevel symbols into a plurality of analog multilevel signals comprises: 

accepting the plurality of multilevel symbols successively into a plurality of 
analog to digital conveners; and 

converting the plurality of symbols into an analog representation; and 
successively combining the analog multilevel signals into a succession of analog 
multilevel signals. 

28. A method of signaling over an optical channel, the method comprising: 
accepting data from a source; 
trellis encoding the data; 

equalizing the data, said equalizing comprising preceding the data using a 
Tomlinson- Harashima prccoder; 

coupling the equalized encoded data into an optical channel; 

conveying the data over the optical channel; 

accepting data from the optical channel; 

decoding the data accepted &om the optical channel; and 

providing the decoded data to an interface. 



IS 
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3 L A method as in claim 28 wherein equalizing the data comprises applying . 
dynamic limiting precoding. 



32. An apparatus for tnm^mitting information on an optical channel, the 
apparatus comprising: 

a trellis encoder for accepting digital inforaiation and producing digital multilevel 

signals; 

an equalizer that accepts the digitel multilevel signals and produces equalised 
digital mumievcl signals, the equalizer comprising a Tomlinson^Harashima precoder; 

a digital-to-analog converter that accepts the equalized digital multilevel sisals 
and produces analog multilevel signals; and 

ai, analog signal to optical converter that converts the analog signal to an optical 
signal for coupling into an optical channel. 



36. An apparatus as in claim 32 wherein the equalizer is a dynamic limiting 
precoder. 



37. An apparatus as in claim 32 wherein the analog signal to optical converter 
includes a laser. 



over 



38. An appai-ams for concurrently transmitting a plurality of data signals 
an optical channel, the apparatus comprising: 

a plurality of trellis encoders thai accept a plurality of data signals and produce a 
plurality' of digital multilevel signals; 

a plurality of equalizers that accept the plurality of digital multilevel signals and 
produce a plurality of equalized digital multilevel signals, each equalizer compnsing a 
Tomlinson-Harashiiha precoder; 

a converter that accepts the plurality of equalized digital multilevel signals and 
produces a plurality of analog multilevel signals; and 

an optical source that receives the plurality of analog multilevel signals tmd 
produces a light output proportional to the level of successive analog multilevel signals 
for driving an optical channel. 
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41 . An apparatus as in claim 38^ wherein the plurality of equalizers comprise at 
least one dynamic limiting precoder. 

42. An apparatus for concuirently transmitting a plurality of data signals over 
an optical channel, the apparatus comprising: 

a plurahty of trellis encoders that accept a plurality of data signals and produce a 
plurality of digital multilevel signals; 

a plurality of equalizers that accept the plurality of digital multilevel signals and 
produce a plurality of equalized digital multilevel signals, each equalizer comprising a 
Tomlinson-HarashiiTia precoder; 

a digital-to-analog converter that sequentially accepts the plumhty of equalized 
digital multilevel signals and produces a plurahty of sequential analog multilevel signals; 
and 

an optical source that receives the plurahty of analog multilevel signals for 
driving an optical channel. 



45. An apparatus as in claim 42 wherein the plurality of equalizers comprise at 
least one djiiamic hmiting precoder 

57. A method of signaling over an optical channel, the method comprising: 
accepting data from a source; 
muhilevcl modulating the data; 

cqualizmg tlie data, said equalizing comprising preceding the data using a 
Tomlinson- Harashima precoder; 

coupling the equalized encoded data into an optical channel; 

conve>nng the data over the optical channel; 

accepting data from the optical channel; 

decoding the data accepted from the optical channel; and 

providing the decoded data to an interface. 
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60. A method as m claim 57 wherem equalizing the data comprises applying a 

dynamic limiting prccoding. 

61 . A method of signaling over an optical channel, the method comprising: 
accepting data from a source; 

multilevel modulating the data; 

equalizing the data, said equalizing comprising precoding the data using a 
Tomlinson-MaTashinia precoder; 

coupling the equalised encoded data into an optical channel; 
conveying Uie data over the optical channel; 
accepting data from the optical channel; 

converting the data accepted from the optical channel to digital data; 
decoding the digital data accepted from the optical channel; and 
providing the decoded data to an interface. 

64. A method as in claim 61 wherein equalizing the data comprises applying a 

dynamic liinjting precodiug, 

65. An apparatus for transmitting information on an optical channel, the 
apparatus comprising: 

a modulator for acceptmg digital information and producing digital signals; 

an equalizer that accepts the digital signals and produces equalised digital iignals, 
the equalizer comprising a Tomlinson-Harashima precoder; 

a d.gital-to-anaIog converter that accepts the equalized digital signals and 
produces analog signals; and 

an analog signal to optical converter that converts the analog signal to optical 
signal R>r coupling into an optical channel. 



precoder. 



69. An apparatus as in claim 65. wherein the equalizer is a dynamic limiting 
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70. An apparatus as in claim 65 wherdn the analog signal to optical converter 

includes a laser. 



over 



71 . An apparatus for concurrently transmitting a plurality of data signals 
an optical charaiel, the apparatus comprising: 

a plurality of modulators that accept a plurality of data signals and produce a 

plurality of digital signals; 

a plurality of equalizers that accept the plurali'ty of digital signals and produce a 
plurality of equalized digital signals, each equalizer comprising a Tomlinson-Harashima 

precoder; 

a converter that accepts the plurality of equaUzed digital multilevel signals and 
produces a plurality of analog multilevel signals; and 

an optical source that receives the plurality of analog signals and produces a light 
output proportional to the level of successive analog signals for driving an oprical 
chamiel. 



74. An apparatus as in claim 71 wherein the plurality of equalizers comprise at 
least one dynamic limiting precoder. 



22 



PAGE 20 ' RCVD AT 5/12/2008 8:08:01 PM pstem Dayligtrt rone] * SVR:USPTO{FXIV-6/3 ' DM^^ 



FROM McANDREWS, HELD, k MLLOY 



(MON) 5. 12' 08 19: 13/ST. 19:07/NO. 4861050452 P 29 



RECEIVED 

CENTRAL FAX CENTER 
EVIDENCE APPENDIX MAY 1 2 2008 

Not applicable. 
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RECEIVED 
CENTRAL FAX CENTER 
RELATED PROCEEDINGS APPENDIX j^^y 1 2 2008 

The Appellant is unaware of any related appeals or interfereaces. 
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